The beta-adrenergic receptor system in human glioma-derived cell lines: the mode of phosphodiesterase induction and the macromolecules phosphorylated by cyclic AMP-dependent protein kinase.
beta-Adrenergic receptors and the activities of adenylate cyclase, phosphodiesterase and protein kinase were examined in two human glioma cell lines, U 251 and LM, as well as in rat C6 glioma. [3H]Dihydroalprenolol binding to beta-adrenergic receptors was specific, saturable and of high affinity in each cell line. The dissociation constant (Kd) and maximal binding (Bmax) extrapolated from Scatchard curves were Kd = 17.4 +/- 3.2 nM and Bmax = 1110 +/- 197 fmol/mg protein for the U-251 cells; Kd = 14.4 +/- 2.2 nM and Bmax = 655 +/- 105 fmol/mg protein for the LM cells; and Kd = 5.6 +/- 1.1 nM and Bmax = 454 +/- 80 fmol/mg protein for the C6 glioma cells. L-Isoproterenol stimulated cyclic AMP formation in all 3 cell lines. beta-Adrenergic agonists also increased calcium-dependent and calcium non-dependent phosphodiesterase activity in these tumor cells. Cytosolic protein kinase in the 3 cell lines phosphorylated exogenous histone as a substrate. The phosphorylation was enhanced by cyclic AMP. Cytosolic protein kinase also phosphorylated endogenous cytosolic macromolecules. The phosphorylated proteins had molecular weights of 30,000, 51,000 and 90,000 in the two human glioma cell lines. The present results indicate that human glioma cell lines have functional beta-adrenergic receptors linked to adenylate cyclase. These beta-receptors can also regulate phosphodiesterase activity and cyclic AMP in human glioma cells can activate protein kinase and induce the phosphorylation of specific proteins.